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1. EXECUTIVE SUMMARY

The available data are consistent in showing that the silicone materials which are
the same as, or similar to, those of mammary prostheses are neither reproductive
toxicants nor teratogens in animals. The studjes provide a substantial database from
which the toxic potential of silicone can be assessed. As stated in the
polydimethylsiloxane toxicity profile assessment by TNO BIBRA International Ltd.,
there is “no convincing evidence of reproductive toxicity in rats and rabbits”.’

The literature contains some particularly well conducted and relevant studies
addressing the issue of reproductive toxicity and teratogenic potential, such as the
evaluations reported by Bates and coworkers and Siddiqui and coworkers. These
investigations simulate the human route of exposure, examine dose-response effects, test
the materials in more than one appropriate species, and are characteristic of state-of-the-
art methods for developmental and reproductive toxicity testing.

For completeness, although the study desi gns are not directly relevant to
mmplantable devices, this literature review includes investigations that utilized oral or
inhalation administration of test compounds, typically at high exposure concentrations.

As reported in several range finding inhalation reproductive studies performed during the
. mid-to-late 1990s under Dow Corning’s Siloxane Research Program, male and female
parental toxicity was associated with hi gh exposure levels (generally 500 - 700 ppm) of
aerosolized low molecular weight siloxanes (D4 and Ds). Findings such as reduced
parental food consumption and reduced live litter size were noted, although no adverse
effects upon reproductive parameters such as matin g indices, fertility indices, gestation
and parturition were observed.

Although not included in this review, there are articles in the literature regarding
the effects of phenylmethyl-substituted linear and cyclic siloxanes on the male and
female reproductive systems. These studies have been excluded from this review since
nvestigations of phenylmethyl-substituted linear and cyclic siloxanes are not considered
pertinent 1o a discussion regarding gel-filled breast implants. Phenylmethyl-substituted
siloxanes are not used in the manufacture of breast implants; polydimethylsiloxanes and
diphenyldimethyl-substituted siloxanes are used in the manufacture of breast implants.

In conclusion, studies evaluating silicone elastomers are particularly relevant to the
shell of mammary prostheses; whereas studies evaluating silicone gel, silicone fluid or low
molecular weight silicones are more relevant to the silicone fill of gel-fill mammary
prostheses. The studies in the literature demonstrate that no impairment of reproductive
performance and no adverse effects on early development, including teratogenicity, result from
subcutaneous implantation with silicone elastomer or gel associated with mammary prostheses.
The conclusions drawn from the animal studies are further reinforced by the published chinical
literature, in which there have been no reports of human birth defects or other reproductive
effects associated with implantation of silicone mammary prostheses. Therefore, the weight of
the evidence strongly indicates that silicone materials used in the manufacture of mammary
prostheses are neither reproductive toxicants nor potential human teratogens.

’ Polydimethylsiloxane. Toxicity Profile. TNO BIBRA International Ltd. 1991.

o]
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II. REPRODUCTIVE AND DEVELOPMENTAL STUDIES
OF SILICONE ELASTOMER

A. Summary

In a reproduction study in rats, subcutaneous implantation of two 1.2 cm silicone
elastomer disks (~0.68 g/kg, equivalent to typical human exposure), 61 days (males) or
41 days (females) prior to mating, with sacrifice on either gestation day (GD) 20 or after
delivery of pups, resulted in no maternal toxicity or adverse effects on fetal or neonatal
viability or growth compared to controls. Ina developmental study in rabbits; four 2.5
cm disks were implanted subcutaneously 42 days prior to insemination (estimated to
equal 0.22 g/kg), with sacrifice of dams prior to delivery; no treatment-related maternal
toxicity or developmental effects, including teratogenicity, were found.

Intrauterine implantation of miniature intrauterine devices composed of Silastic
silicone elastomer (dimensions 3 mm x 1.5 mm) from GD 9 to 21 in rats resulted in
decreased body weight in all mmplanted dams. In fetuses, increased early and late resorption
rate, decreased mean litter size, and increased fetal anomalies were noted. In a separate
experiment, sham-operated controls did not exhibit the increased malformation rate relative
to untreated rats. The results from this study, however, should not be viewed as si gnificant
evidence that Silastic is teratogenic. While the sham operation procedures used in this study
control for some of the stress and trauma associated with the surgical insertion of the rods,
they do not control for possible physical effects exerted by foreign bodies inserted between
pairs of implanted fetuses. Based on the design of this study, with the intrauterine
implantation of silicone rods, it is obvious that these data are not particularly relevant to the
potential exposure of a fetus to silicone mammary prostheses.

In conclusion, maternal exposure of rats and rabbits to silicone elastomer by
subcutaneous implantation at doses up to 0.68 g/kg and 0.22 g/kg, respectively, prior to and
during gestation, did not result in maternal toxicity, fetal toxicity, or teratogenicity. When
silicone elastomer pieces were implanted directly into the uterine hom of pregnant rats,

maternal and fetal toxicity occurred, most probably due to the physical presence of the
implants.

B.  Study Abstracts

1. Schardein, J.L. 1991a. Developmental toxicity study in New Zealand white
rabbits with silicone gel Q7-2159A and Silastic I mammary envelope

elastomer implants (PMAA Report Reference 129, vol. 11). Dow Corning
Tox. File No. 7376 and 7377.

Schardein, J.L. 1991b. One generation reproduction study in rats with
silicone gel Q7-2159A and Silastic 11 mammary envelope elastomer implants

(PMAA Report Reference 130, vol. 11). Dow Corning Tox. File No.
(Pending).
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Siddiqui, W.H., Schardein, J.L., Cassidy, S.L., and Meeks, R.G. 1994a.
Reproductive and developmental toxicity studies of silicone elastomer Q7-
2423/Q¥7-2551 in rats and rabbits. Fundam. Appl. Toxicol. 23:377-381.

Siddiqui, W.H. and Schardein, J.L. 1993. One generation reproduction
study of silicone gel and Silastic IT mammary envelope implants in rats.
Toxicolegist 13:75. (Abstract).

Matenial:.

Methods:

Results:

Comments:

Silicone elastomer breast implant envelope, Dow Comning (Q7-2423/Q7-
2551). ' ‘

Developmental toxicity. Groups of 25 female New Zealand white rabbits
received four subcutaneous 2.5-cm discs of silicone elastomer (in two sites
on each flank), while controls received polyethylene discs, 42 days prior
to insemination. Dams were euthanized prior to delivery, and the
offspring were evaluated for malformations and developmental vanations.

. Reproductive toxicity. Groups of 30/sex Charles River CD rats were

implanted subcutaneously with two 1.2 cm discs of silicone elastomer
(one in each flank), while controls received polyethylene discs, 61 days
(males) or 47 days (females) prior to mating. On gestation day 20,
approximately half the mated females were euthanized and the remaining
females were allowed to deliver their litters. Litters were caged with their
dams for 3 weeks after birth. '

Developmental toxicity. No maternal toxicity (clinical signs, body weight

effects) or adverse developmental effects, including teratogenicity, were
observed. A slight but statistically significant reduction in the number of
live fetuses in the treated group occurred, but the value was within the
mean of historical control values and was not considered biologically

_ relevant.

Reproductive toxicity. No maternal toxicity (clinical signs, body weight
effects), no impairment of reproductive performance, and no adverse
effects on fetal development or neonatal viability or growth, resulted from
implantation with elastomer.

These studies appear to have been well conducted. The size of the

elastomer implants approximated the expected elastomer body burden of
women with breast implants.
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2. Barlow, S.M. and Knight, A.F. 1983. Teratogenic effects of Silastic

intrauterine devices in the rat with or without added medroxyprogesterone
acetate. Fertil. Steril. 39:224-230.

Material:

Methods:

Results:

Comments:

Silicone elastomer; miniature intrauterine devices (IUDs) made from
Silastic 382 Medical Grade Elastomer (Dow Corning Corporation), with
and without approximately 2 mg medroxyprogesterone acetate
(MPA)TUD to simulate human devices. IUDs measured 3 mm x 1.5 mm.

On Gestation Day (GD) 9, pregnant female rats were randomly assigned to
one of four groups: unoperated controls, sham controls (incision only),
Silastic TUDs (one per uterine horn) without MPA, or Silastic IUDs with
added MPA. Rats were sacrificed on GD 21, and live and dead fetuses
were examined for weight, sex, gross abnormalities, and soft tissue or
skeletal variations. This study was performed in two stages; sham-
operated rats were included only in the second study.

Body weight was significantly lower in all IUD implanted rat dams at GD
21, and upon necropsy all inserted ITUDs were in place (in the uterine
lumen). The body weight of the sham-operated dams was midway
between Silastic exposed and unoperated controls, which implies that
weight loss was associated with surgical trauma.

In fetuses, early (first experiment) and late (first and second experiments)
resorption rates were significantly increased in the Silastic group
compared to untreated controls. Mean live litter size was significantly
reduced compared to untreated controls in the first experiment, but not the
second experiment. Mean fetal weight was not affected. The prevalence
of malformations was significantly increased in the Silastic group
compared to unoperated controls (this occurred in both studies).
Anomalies included subcutaneous hemorrhage, tracheobronchomegaly,
displacement of the heart, abnormal stemal fusion, extra vertebrae, split
centra, and short or extra ribs. The malformation rate in control rats that
underwent sham operations was not significantly increased, compared
with untreated control rats. '

[The steroid, MPA, had other effects not discussed here (e.g., alteration in
sex characteristics, masculinization of female fetuses and vice versa)].

This study provides evidence for maternal and fetal toxicity to intrauterine
Silastic elastomer. However, the major flaw of this study could explain
this finding; that is, there was no control for the physical presence of Jarge
objects in the uterus during fetal development. In a previous study, the
authors reported no anomalies with a stainless steel device measuring 2
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mm x 1 mm (somewhat smaller).? A size-matched control of this type is
cnitical for this experiment.

C. References

Barlow, S.M. and Knight, A.F. 1983. Teratogenic effects of Silastic intrauterine devices
in the rat with or without added medroxyprogesterone acetate. Fertil. Steril. 39:224-230.

Schardein, J.L. 1991a. Developmental toxicity study in New Zealand white rabbits with
silicone gel Q7-2159A and Silastic 11 mammary envelope elastomer implants’(PMAA
Report Reference 129, vol. 11). Dow Coming Tox. File No. 7376 and 7377.

Schardein, J.L. 1991b. One generation reproduction study in rats with silicone gel Q7-
2159A and Silastic Il mammary envelope elastomer implants (PMAA Report Reference
130, vol. 11). Dow Coming Tox. File No. {Pending).

Siddiqui, W.H. and Schardein, J.L. 1993. One generation reproduction study of silicone
gel and Silastic Il mammary envelope implants in rats. Toxicologist 13:75.

Siddiqui, W.H., Schardein, J.L., Cassidy, S.L., and Meeks, R.G. 1994a. Reproductive
and developmental toxicity studies of silicone elastomer Q7-2423/Q7-2551 in rats and
rabbits. Fundam. Appl. Toxicol. 23:377-381.

? Barlow, S.M., and Knight, A.F, and House, I. 1981. Intrautrine exposure to copper IUDs and prenatal
development in the rat. J Reprod. Fertil. 62:123.
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H1. REPRODUCTIVE AND DEVELOPMENTAL STUDIES

OF SILICONE GEL '

A. Summary

Subcutaneous implantation of approximately 0, 0.6, 7.3, or 14.8 g/kg silicone gel
in female rats, one week before mating to gestation day (GD) 20, did not result in
maternal or fetal toxicity, or teratogenicity.

Subcutaneous implantation of 0, 3, 10, or 30 mb/kg silicone gel in rats 61 days
(males) or 41 days (females) prior to mating, and sacrifice at GD 20 or after delivery of
pups did not result in any toxicity to the male rats, and no adverse effects were noted in
reproductive performance. No adverse effects on fetal development, neonatal viability or
growth were seen. ,

In conclusion, maternal exposure of rats and rabbits to silicone gel by
implantation at doses up to 30 g/kg, prior to and during gestation, did not result in
systemic or developmental effects, or impair reproductive performance.

B. Study Abstracts

1. Bates, H.K., Schulz, C.()., and Lee, C. 1993. Developmental toxicity
evaluation of the mammary implant material, silicone gel P/N 3200,
implanted subcutaneously in rats. Toxicologist 13:381. (Abstract).

Material:

Methods:

Results:

Comments:

Silicone gel P/N 3200; source not specified.

Subcutaneous implantation of gel between scapulae of 40 virgin female
Sprague-Dawley rats/group at least one week prior to a 4-day serial mating.
Treatment of controls was not specified. Based on the body weight at the time
of implantation, the average gel exposure was 0, 0.6, 7.3,0r 14.8 g/kg. Signs
of toxicity, food intake, and body wei ght were recorded. Animals were
sacrificed on Gestation Day 20; maternal body and liver weight, implant
status, fetal weight, sex, and morphological development were recorded.

There were no adverse matemnal or fetal effects observed. Specifically, no
maternal lethality or signs of toxicity developed, nor was there any effect
on maternal weight, liver weights, or pregnancy rates (pregnancy rates
were actually higher in implanted animals). In fetuses, no effect was seen
on post-implantation loss, mean fetal body weight/litter, or the prevalence
of any malformations (external, visceral, or skeletal).

This study establishes a no-adverse-effect-level of 14.8 g/kg silicone gel
for maternal and developmental toxicity in the rat, for gel implanted

subcutaneously prior to pregnancy. This level is three times the EPA-
recommended limit for oral exposure.
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2. Schardein, J.L. 1991a. Developmental toxicity study in New Zealand white
rabbits with silicone gel Q7-2159A and Silastic 11 mammary envelope
elastomer implants (PMAA Report Reference 129, vol. 11). Dow Corning
Tox. File No. 7376 and 7377.

Schardein, J.L. 1991b. One generation reproduction study in rats with
silicone gel Q7-2159A and Silastic X1 mammary envelope elastomer implants
(PMAA Report Reference 130, vol. 11). Dow Corning Tox. File No.
(Pending).

Siddiqui, W.H., Schardein, J.L., Cassidy, S.L., and Meeks, R.G. 1994b.
Reproductive and developmental toxicity studies of silicone gel Q7-2159A in
rats and rabbits. Fundam. Appl. Toxicol. 23:370-376.

Siddiqui, W.H. and Schardein, J.L. 1993. One generation reproduction

study of silicone gel and Silastic If mammary envelope implants in rats.
Toxicologist 13:75.

Material: _ Silicone gel, Dow Corning (Q7-2159A).

Methods: Developmental toxicity. Groups of 25 female New Zealand white rabbits
received 3, 10, or 30 ml/kg silicone gel subcutaneously in two flank sites,
42 days prior to insemination. Control animals received saline or CMC at
the same sites. Test females were euthanized prior to delivery, and
offspring were evaluated for malformations or developmental variations.

Reproductive toxicity. Groups of 30/sex Charles River CD rats were
implanted subcutaneously (in two flank sites) with 3, 10, or 30 ml/kg
silicone gel, 61 days (males) or 47 days (females) prior to mating.
Controls received either saline or carboxymethylcellulose (CMC) at the
same sites. On GD 20, approximately half the mated females were
euthanized, the remaining pregnant females were allowed to litter. Litters
were caged with their dams for 3 weeks following birth.

Results: Developmental toxicity. No maternal toxicity (clinical signs or fertility

effects) or fetal developmental effects, includin g teratogenicity, were
observed.

Reproductive toxicity. No maternal toxicrty (clinical signs, body weight
effects, or fertility effects) or adverse effects on fetal development and
neonatal viability and growth were observed. One male each in the CMC
and low-dose groups died, but the deaths were not considered to be related
to treatment; no clinical signs of toxicity were observed in males.

-9
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Comments:  Administration of the test article did not result in developmental toxicity
or adversely affect reproductive performance in rats. No maternal or
developmental effects, including teratogenicity, were observed in rabbits.
The highest dose was selected on the basis of likely human body burden.

C. References

Bates, HX., Schulz, C.0., and Lee, G. 1993. Developmental toxicity evaluation of the

mammary implant material, silicone gel P/N 3200, implanted subcutaneously in rats.
Toxicologist 13:381. :

Schardein, J.L. 1991a. Developmental toxicity study in New Zealand white rabbits with
silicone gel Q7-2159A and Silastic Il mammary envelope elastomer implants (PMAA
Report Reference 129, vol. 11). Dow Corning Tox. File No. 7376 and 7377.

Schardein, J.L. 1991b. One generation reproduction study in rats with silicone gel Q7-
2159A and Silastic II mammary envelope elastomer implants (PMAA Report Reference
130, vol. 11). Dow Coming Tox. File No. (Pending).

Siddiqui, W.H. and Schardein, J.L. 1993. One generation reproduction study of silicone
gel and Silastic 1l mammary envelope implants in rats. Toxicologist 13:75.

Siddiqui, W.H., Schardein: J.L., Cassidy, S.L., and Meeks, R.G. 1994b. Reproductive

and developmental toxicity studies of silicone gel Q7-2159A in rats and rabbits. Fundam.
Appl. Toxicol. 23:370-376.
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IV. REPRODUCTIVE AND DEVELOPMENTAL STUDIES
OF SILICONE FLUID

A. Summary

Studies to assess the reproductive or developmental effects of silicone fluid have
been conducted using subcutaneous, oral, and dermal routes of exposure. The
subcutaneous exposure studies are the most relevant with respect to the potential mode of
absorption of silicone fluid after breast implantation, and they contain the best data set in
terms of well-designed, well-conducted and well-reported studies.

By subcutaneous administration, PDMS was evaluated for developmental and
reproductive toxicity in rats at dose levels up to 20 g/kg/day in a study by Bates et al.
(1985) and in rats and rabbits at dose levels up to 1000 mg/kg/day in studies by Kennedy
etal. (1976), Jackson and Kennedy (1967), and Kennedy (1967). The study design by
Bates et al. (1985) is very applicable 1o evaluating the safety of silicone breast implants.
No dose- or treatment-related maternal or fetal toxicity, or teratogenicity was found.
Because no maternal or fetal toxicity was evident, the question may be raised as to
whether sufficiently high doses were used to adequately evaluate the teratogenic potential
of PDMS. It should be noted, however, that the hi gh dose administered in this study (20
g/kg/day) approximates the amount of exposure that would be expected if two implants
containing silicone gel ruptured during the organogenic period in a woman. This study
supports the finding that silicone materials are not teratogenic in animals.

Kennedy et al. (1976), Jackson and Kennedy (1967) and Kennedy (1967)
evaluated the effects of selected polydimethylsiloxanes (PDMS) on reproduction and
fetal development in both rats and rabbits using a protocol patterned after FDA guidelines
for a three-segment reproduction and teratology study. The first set of studies was
conducted at the Food and Drug Research Laboratories (FDRL) using standard Segment
L 11, and I1l tests. In a second set of studies, similar Segment I, 11, and 111 protocols were
used and the experiments were conducted at Industrial Bio Test (IBT)".

In the work conducted at FDRL, the Phase I study of PDMS (DC 360 fluid) in
rats showed no adverse effects on fenility, resorption incidence, gestation length, pup
viability or lactation indices. No gross abnormalities were seen. In Phase 11 studies of
PDMS (DC 360 fluid), no adverse effects in rabbit fetuses were seen on weight or
development, however, in rats, a slight increase in skeletal variations at 1000 mg/kg/day
was seen. Inadequate data on maternal toxicity prevent a complete analysis of the
contribution of adverse maternal effects to this finding. No adverse developmental
effects were seen in rats at doses at or below 200 mg/kg/day. A dose-related increase in
the incidence of in urero mortality was observed for the group of rats treated with 200
and 1000 mg/kg/day (DC 360 fluid) in the Segment I11 study (A replication of this study
at IBT did not corroborate this finding).

Both the DC 700 fluid and DC 225 fluid proved to be non-teratogenic in the rat

It should be noted that the FDA has disqualified all IBT studies, and IBT data therefore would not be
considered acceptable unless validated.

-11-
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and rabbit in studies conducted at IBT (Kennedy et al. 1976). A rabbit teratology study
conducted at IBT (Jackson and Kennedy 1967) found an increase in fetal resorptions at
subcutaneous doses >200 mg/kg. Phase 1, 11, and 111 studies in rats conducted at IBT
(1967) found no treatment-related effects with subcutaneous doses up to 1000 mg/kg/day.

The developmental or reproductive effects of PDMS were also investi gated by the
dermal route of exposure. Doses of PDMS up to 200 mg/kg/day in Phase I studies of
rabbits (Kennedy et al. 1976; Jackson and Kennedy 1967; Jackson 1966; Jackson and
Kennedy 1966) did not result in treatment-related teratogenic effects with the exception
of a high incidence of resorptions noted in the study by Jackson and Kennedy (1966).
This study was conducted at IBT. In another study conducted by IBT, male rabbits
treated dermally with 200 mg/kg/day of various PDMS fluids for 28 days exhibited no
adverse effects on testicular weight or spermatogenesis (Hobbs et al. 1972). Male rabbits
treated dermally with 3000 mg/kg/day of PDMS did not have any adverse effects on
semen, spermatogenesis, or reproductive organ weights (Campbell and Seawall 1969). In
a study conducted at IBT, male monkeys dosed dermally with 2000 mg DC 360/kg/day
for 27 months showed no adverse systemic or reproductive effects. When mated to
untreated females, offspring did not demonstrate any abnormalities (Kime 1968).

No treatment-related embryotoxicity, fetotoxicity, or teratogenicity was seen from
dietary administration of up t0 2.5% Antifoam A, or ora} gavage of 1000 mg DC
700/kg/day to rabbits in Phase 1I studies. No treatment-related effects of various silicone
fluids were seen on male reproductive organs in rats exposed to 1000 mg/kg/day for 28
days or 3.3 ml/kg/day for 7 days.

In conclusion, animal exposure to levels of PDMS that are many orders of
magnitude greater than the maximum exposure hypothesized to occur from gel bleed
from two silicone gel-filled mammary implants (maximum exposure is calculated as 3.2

grams over the period of 20 years), did not result in adverse reproductive and
“developmental effects.

B. Study Abstracts

1. Bates, HX., Cunny, H.C., and Laborde J.B. 1991. Developmental toxicity
evaluation of polydimethylsiloxane injection in the Sprague-Dawley rat.

Paper presented at symposium, Silicone in Medical Devices, 1-2 February,
Baltimore, Maryland.

Bates, H., Filler, R., and Kimmel, C. 1985, Developmental toxicity study of
polydimethylsiloxane injection in the rat. Teratology 31:50A.

Material: Polydimethylsiloxane (PDMS) fluid, Dow Corning 360 fluid (viscosity
350 cs).

Methods Preliminary Study. A preliminary study was conducted 1o aid in the
selection of dose levels and experimental design for the definitive study.

-12-
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Two dosing regimens were used. Sprague-Dawley female rats (10/group)
were Injected subcutaneously with 0.85 percent saline controls, 0.5, 1, or 2
g/kg/day of PDMS from Gestation Day (GD) 6 to 15. Separately, 10
female rats/group received a single subcutaneous injection of saline, 5, 10,
or 20 g/kg of PDMS one week prior to mating. Dams were allowed 1o
deliver pups and rear for 4 days. Pups were counted and examined.

Definitive Study. Groups of 24 female rats were administered 0.85
percent saline, 1, 10, or 20 g/kg body weight of PDMS one week prior to
mating. Dams were euthanized on GD 20, and uteri were examined.
Fetuses were also sacrificed and examined for visceral and skeletal
malformations.

Results: Preliminary Study. The only notable finding in this study was an
mncreased rate of post-implantation loss in the groups receiving a single |
mjection of 5 or 10 g/kg of PDMS. The response observed in the high-
dose group (20 g/kg) was similar to controls.

Definitive Study. No maternal or fetal toxicity was observed with PDMS '
treatment. No treatment-related effect on post-implantation 16ss was
observed. PDMS was not teratogenic under the conditions of the study.

Comments:  This study was well designed and appropriately conducted and reported.
The significance of the increased incidence of post-implantation loss in the
preliminary study is questionable since there was no dose-response
relationship and the finding was not repeated in the definitive assay.
PDMS was not teratogenic under the conditions of the assay. A brief
review of silicone fluid developmental toxicity studies in animals is also
provided in the report.

2. Kennedy, G.L., Keplinger, M.L., Calandra, J.C., and Hobbs, E.J. 1976.
Reproductive, teratologic, and mutagenic studies with some
polydimethylsiloxanes. J. Toxicol. Environ. Health 1:909-920.

Carson, S. 1967. Studies of the effects of Dow Corning 360 medical grade
fluid (MDX-4-4011) on reproduction in rats and rabbits (PMAA Report
Reference 46, vol. 3). Dow Corning Tox. File No. 1059-4.

Material: Polydimethylsiloxane fluids, Dow Corning 360 medical grade fluid (360

centistokes); Dow Corning 700 vapor booster pump fluid (7 centistokes);
Dow Corning 225 fluid (10 centistokes).

Methods: DC 360.
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Phase I —rat: Rats were subcutaneously administered 0, 20, or 200 mg/kg
PDMS (controls received sesame oil). Males received 3 injections/week
for 10 weeks prior to mating, and females received 7 injections/week for 2
weeks prior to mating. Half of the dams were sacrificed on Gestation Day
(GD) 13, while the remaining females delivered pups and reared to 21
days postpartum. Dams and pups were necropsied. Indices of fertility,
gestation, viability and lactation were calculated. :

Phase II - rat: Pregnant rats were administered 0, 20, 200, or 1,000 mg/kg
subcutaneously on GD 6 to 16 (controls received sesame oil); on GD 20,
dams were sacrificed and fetuses examined for abnormalities.

Phase II - rabbit: Pregnant rabbits were given 0, 20, 200, or 1,000 mg/kg
subcutaneously on GD 6 to 18; on GD 29, the dams were sacrificed and
fetuses examined for abnormalities.

Phase IIl - rat: Pregnant females were given 0, 20, 200, or 1,000 mg/kg
subcutaneously from GD 15 through Day 21 postpartum (controls
received sesame oil). On Day 21 postpartum, pups and dams were
necropsied. Dams were evaluated for body weight, behavior, length of
gestation, and gross abnormalities at sacrifice; pups were evaluated for
body weight, viability, and gross abnormalities at sacrifice.

DC 700 and DC 225. Tested for teratogenicity according to protocol in
Phase II above, except DC 700 administered by gavage and DC 225 by
dermal exposure.

DC 700. Dominant lethal test, male mice were given a single 0, 5, or 10
mg/kg, intraperitoneal dose. At weekly intervals for 6 weeks, males were
mated to females. Mutation rates were determined by the number of
resorptions and viable embryos. '

The Phase 1 study in the rat showed no effect of PDMS on fertility. There
was no reported treatment-related toxicity to the male rats. Incidence of
resorptions, gestation length, pup viability, and lactation indices (survival
to 2] days) were comparable in treated groups and controls. No gross
abnormalities were observed in treated animals.

Developmental (Phase II) studies in rats showed no treatment related
effects on incidence of resorptions, viability or fetal weight. Skeletal
examinations revealed increased variations in the fetuses from the 1000
mg/kg dose group (no statistical analysis available). There was no

reported maternal toxicity; however, data were inadequate for complete
analysis.

In the Phase 1I study in rabbits, two animals at each of the higher dose

-14-
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levels died during pregnancy. No other data to evaluate maternal toxicity
were presented. There were fewer live pups per litter in all treated groups
compared with control; however, there was no apparent dose-response.
Resorptions were reported to be slightly greater in treated animals;
however, they were within historical control limits and not considered to
be related to treatment. Jn utero mortality was greater in all treated groups
than control, however, no dose response was apparent and this effect was
reported to be within the historical control limits. No effects on fetal
weight or development were reported.

In the Phase III study, one female each in the low- and high-ddse groups
died, apparently from a respiratory infection. No adverse effect of PDMS
freatment was seen on maternal body weight, and no adverse effects on
reproductive performance were noted. Mean body weights of pups and
gestation, viability and lactation indices were comparable between treated
and control animals. The only significant exposure-related finding was an
ncrease in in utero mortality in the 200 and 1000 mg/kg dose groups.
This study was repeated by IBT and the finding of increased in urero
mortality was not corroborated.

DC 700 and DC 225 were not teratogenic in a study conducted by IBT.
DC 700 was not mutagenic in the dominant lethal test in mice conducted
by IBT. Based on these results, silicones were not considered
reproductive toxicants.

As noted previously, the FDA has disqualified all IBT studies, and IBT
data therefore would not be considered acceptable unless validated.
Furthermore, data interpretation for these studies is difficult due to the
lack of statistical analysis of the data and inadequate measurements of
maternal toxicity. PDMS did not appear to be teratogenic under the
conditions of the studies. Some skeletal variations and increased in utero
mortality may have been the result of matemnally toxic doses. No
reproductive or teratologic effects were seen in any of the studies at 20

mg/kg/day.

3. Jackson, G.L., and Kennedy, G. 1967. Rabbit teratology study: TX-114
(PMAA Report Reference 45, vol. 3). Dow Corning Tox. File No. 1059-3.

Material:

Methods:

Poiydimethy]siloxane fluid; 360 Medical fluid (350 cs.) [TX-114].

Pregnant New Zealand albino rabbits (15 animals/group) were dosed from
Gestation Days (GD) 6 to 18 with silicone fluid or sesame oil control (200
mg/kg dermally; 20, 200, or 1000 mg/kg subcutaneously). There was also
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an unireated control group. Dams were evaluated for body wei ght, total
implantation sites, resorptions, and normal and abnormal young, while
pups were examined for gross abnormalities, 24-hour viability (respiratory
and paw movements), and skeletal malformations.

No treatment-related effects on maternal body weight or behavior were
observed. An increase in fetal resorptions was observed for both
subcutaneous test and vehicle control groups; the increase was directly
related to the total amount of material administered, as compared to the
untreated control. There was also an increase in fetal resorptions in the
dermal test and control groups compared to the untreated contfol. Fetal
resorptions appeared to be increased in the test groups given 200 or 1000
mg/kg subcutaneously compared to their respective vehicle controls.
Dermal application did not appear to increase resorptions over the vehicle
control values. Skeletal abnormalities were observed in pups of animals
dosed with 200 mg/kg dermally and subcutaneously. The frequency of
malformations, however, was reported to be consistent with the historical
control of the laboratory. Furthermore, no malformations were observed
in pups from the highest dose group. A slight reduction in 24-hour
viability was observed in the 1000 mg/kg test group; however, this was
reported to be within historical control limits.

The data from this IBT study suggest that increased fetal resorptions occur
with subcutaneous doses 2200 mg/kg. Skeletal abnormalities were not
dose-related and were within historical control Tange.

4. Kennedy, G. 1967. Reproduction stady, albine rats, TX-114 (PMAA Report
Reference 47, vol. 3). Pow Corning Tox. File No. 1059-5,

Matenal:

Methods:

Polydimethylsiloxane fluid; 200 fluid (350 cs.) [TX-114].

Phase I: Male and female albino rats were subcutaneously dosed with 20,
200, or 1000 mg/kg/day of test material or sesame oil control for 102 and
101 days, respectively. Select male and female animals were sacrificed on

~ Gestation Day (GD) 14 and examined pathologically. In newboms,

lactation ability and pup weight, external condition, and viability were
recorded.

Phase 1I: Pregnant albino rats were dosed subcutaneously on GD 6 to 15,
with equivalent test materials. On GD 20 animals were sacrificed and
dams were examined for copra lutea, implantation sites, and viable
fetuses, while pups underwent external, visceral, and skeletal examination.
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Phase I1I: Pregnant albino rats were dosed subcutaneously from GD 15
through lactation with equivalent test materials. Data regarding maternal
growth, mortality, and reactivity and progeny number, survival, growth,
and pathology were recorded.

Phase I: No treatment-related effects were reported for any of the
parameters measured.

Phase II: No treatment-related effects were reported for any of the
parameters measured.

Phase III: No treatment-related effects were reported for any of the
parameters measured.

These results from this IBT study indicate that subcutaneous treatment
with up to 1000 mg/kg of TX-114 has no reproductive, teratogenic, or

perinatal and postnatal adverse effects. No raw data were reported,
however.

s. Kime, J. 1968. Dermal toxieity of DC 555 fluid and DC 360 fluid, 350 cs.,

with regard to the repreductive capacity of the primate (PMAA Report
Reference 48, vol. 3).. Dow Corning Tox. File No. 1059-9,

Matenal:

Methods:

Results:
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Polydimethylsiloxane fluid; 360 Medical Fluid (350 Cs.).

Male monkeys (Macaca speciosa) were dosed dermally with 0 or 2000
mg/kg/day (5 days/week) PDMS for 27 months. Treatment of controls
was not specified. Following treatment, the animals were mated with
untreated females. The following data were collected during the study:
food consumption, body weight, testicular biopsies and measurements,
semen 